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(54) BALLOON CATHETER FOR EXPANDING CELOM AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To provide a balloon catheter for expanding the celom 
capable of easily and exactly progressing the balloon membrane of the 
balloon catheter down into the constricted part position of the celom 
and effectively exhibiting the celom expanding function of the balloon 
catheter even if the constricted part formed in the celom, such as blood 
vessel, is narrow, is hard, is eccentric or meanders. 
CONSTITUTION: The outside diameter at the front end 7 of the 
cylindrical balloon membrane 4 and the outside diameter in the central 
part 22 thereof, which are respectively defined as RS and R1, and the 
film thicknesses at the front end 7 and central part 22 of the cylindrical 
balloon membrane 4, which are respectively defined as tS and t1, are so 
set that the relation therebetween satisfies an equation R1xt1-t12 0.9x 
(RSxtS-tS2). Production of the balloon membrane 4 satisfying such 
relation is executed by first preparing a tubular parison which is larger 
In the film thickness in the central part than the film thickness at both 
ends. This parison Is then subjected to blow molding. 
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* NOTICES * 
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1. This document has been translated by computer. So the translation may not reflect the original precisely 

2. **** shows the word which can not be translated. 
3.in the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]ln this invention, it is inserted into the abdominal cavities, such as a blood vessel, and 
expands. 

Therefore, the balloon catheter which widens the channel in the abdominal cavity is started, and in more detail, 
in order to treat an intravascular narrow segment, for example, this narrow segment is extended and it is 
related with the balloon catheter for abdominal cavity extension used for the use which aims at an 
improvement of the blood flow by the side of narrow segment 

[0002] 

[Description of the Prior Art] As a balloon catheter for inserting into a blood vessel, extending a narrow 
segment by swelling balloon membrane, and aiming at an improvement of the blood flow by the side of narrow 
segment *♦♦♦, in order to treat an intravascular narrow segment. Many balloon catheters of the excess the 
wire type in which a guide wire is Inserted from the base end of a catheter, and the monorail type which has 
come out of from outside as a guide wire is a catheter are used. In these types of balloon catheter, a guidewire 
is previously passed to an intravascular narrow segment, then, a balloon catheter is sent In to a narrow 
segment along with this guidewire, and a narrow segment is extended by swelling balloon membrane. 
[0003] The inner tube with which the lumen to which these types of balloon catheter can insert a guidewire in 
an inside Is formed, It has the catheter tube with which this inner tube was equipped in same axle, and a tip 
part and a base end, and a base end is attached to the tip part of a catheter tube, and a tip part has the 
foldabie balloon membrane attached to the tip part periphery of an inner tube. 

[0004] These types of balloon catheter has the outstanding effect in respect of operativity. In order to extend 
an intravascular narrow segment and to aim at the blood-flow improvement by the side of a narrow segment 
end with these types of balloon catheter, it is important to advance a catheter along with the guidewire 
beforehand Inserted into the narrow blood vessel, and to locate balloon membrane in the narrow segment of a 
blood vessel correctly. As for the tip part of this balloon catheter, since the tip part of the balloon catheter is 
pressed fit In the very narrow narrow segment, it is preferred that an outer diameter is small so that it may be 
easy to enter into a narrow segment as possible. 
[0005] 

[Problem(s) to be Solved by the invention]However, since balloon membrane is fabricated in the conventional 
balloon catheter by blow molding (for example. JP.5-192408,A, JP,2-28341,B), it has the following problems. 
That is, heating the tube shape parison which has uniform thickness in shaft orientations, by introducing a 
pressure fluid into the inside, parison is swollen and the tubed balloon membrane 100 as shown in drawing 9 is 
fabricated in blow molding. The balloon membrane 100 has large outer diameter R, in the balloon membrane 

center section 102, and outer diameter becomes small in the tip part 104 and base end 106. The taper part 

108,110 is formed between the tip part 104 and the base end 106, and the balloon membrane center section 
102. 

[0006] if such balloon membrane 100 is fabricated by blow molding from the tube shape parison of uniform 
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thickness to shaft orientations, thicl(ness tg in the tip part 104 will become thick especially to thickness t, in 

the balloon membrane center section 102. In the balloon membrane center section 102 and the tip part 104 It 
Is because the pace of expansion by blow molding is different. 

[0007]lf the thickness of the tip part 104 Is thick, the outer diameter of the tip part of a balloon catheter will 
become large, and the rigidity In a tip part increases. As a result, it can be hard to push a balloon catheter 
good to a narrow narrow segment, a hard narrow segment, the narrow segment that carried out eccentricity or 
the winding narrow segment. 

[0008] If balloon membrane of a balloon catheter cannot be correctly pushed In a narrow segment, the original 
function of a balloon catheter referred to as extending a narrow segment and improving a blood flow cannot be 
exhibited. In order to make thin thickness in the tip part of balloon membrane, it Is possible to make thin 
thickness of the tube shape parlson before blow molding. However, there is a possibility that the thickness in a 
balloon membrane center section may change too much thinly after blow molding, and pressure-proofing may 
become Insufficient in that case. Since balloon membrane Is designed expand within the abdominal cavities, such 
as a patient s blood vessel, its pressure-proofing must not be insufficient. Since balloon membrane Is folded up 
and inserted into the abdominal cavities, such as a patient's blood vessel, its thing thin as much as possible is 
preferred so that easily [ insertion Into a blood vessel ]. 

[0009] Then, pressure-proofing needs to come out enough and needs to design the thickness of a balloon 
membrane center section to the thinness of a certain limit. Therefore, the thickness of tube shape parlson was 
determined according to the design thickness of a balloon membrane center section, and it was not avoided 
that the thickness of the tip part 104 of the balloon membrane 100 becomes thick superfluously. 
[0010]To JP,4-176473,A, the stretching process of the balloon membrane is carried out to shaft orientations 
after blow molding, and the art which makes thickness of the taper part 108,1 10 thin is indicated in order to 
make thin thickness of the taper part 108,110 of the balloon membrane 100. However, after blow molding. It is 
dramatically difficult so to carry out a stretching process that the thickness change of the taper part 108,110 
Is produced. Though the thickness of the taper part 108.110 is able to be changed temporarily, unless the 
thickness of the tip part 104 becomes thin, the rigidity of a tip part cannot fully be lowered at the time of 
insertion in a blood vessel. 

[0011] When the narrow segment which this Invention was made In view of such the actual condition, and was 
formed in the abdominal cavities, such as a blood vessel, is narrow. Even when [ which is carrying out 
eccentricity ], and it case or moves in a zigzag direction, the catheter tip is flexibly thin enough. It alms at 
providing a balloon catheter for abdominal cavity extension which it is [ balloon catheter ] possible to advance 
balloon membrane of a balloon catheter easily and correctly to the narrow segment position of the abdominal 
cavity, and can demonstrate the abdominal cavity expanded function of a balloon catheter effectively, and a 
manufacturing method for the same. 
[0012] 

[Means for Solving the Problem]To achieve the above objects, the 1st balloon catheter for abdominal cavity 
extension concerning this invention. It is a balloon catheter for abdominal cavity extension which has the tubed 
balloon membrane which widens a channel In the abdominal cavity by being inserted Into the abdominal cavities, 
such as a blood vessel, and expanding, An outer diameter of a tip part of said tubed balloon membrane and an 
outer diameter of a center section are made Into Rg and R,, respectively. When thickness of a tip part of said 

tubed balloon membrane and a center section is made into t^ and t|, respectively, relation between these R^, R|, 

tg, and t| satisfies following the (1) type. 

[0013] 
[Equation 2] 

R,xt,-t,2>=0.9x (RgXtg-tg^) .... (1) 

The manufacturing method of the 1st balloon catheter for abdominal cavity extension concerning this invention. 
To the thickness in both ends, blow molding of the process which the thickness In a center section prepares 
tube shape thick parlson, and this parlson Is carried out, and it has the process of forming the balloon 
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membrane which has a tubed balloon membrane center section where an outer diameter is large, and the tubed 
tip part and base end where the outer diameter located in those both ends is small. 
[001 4] As a method for thickness in a center section to prepare tube shape thick parison to thickness in both 
ends, a method of carrying out light-gage processing of the both ends of parison of uniform thickness is In 
shaft orientations before blow molding of parison. A means which heats both ends of parison and it lets pass 
to a forming die as a means of light-gage processing, and a means to cut both ends of parison by machining 
can be Illustrated. Cutting is easy to work and it is preferred from the ability to carry out light-gage processing 
of the both ends of parison certainly. 

[001 5] As the method of others for thickness In a center section to prepare tube shape thick parison to 
thickness in both ends, a method of equipping a center-section periphery of the 1st parison of uniform 
thickness with the 2nd parison with a large outer diameter whose shaft-orientations length is shorter than the 
1st parison is in shaft orientations. 

[001 6] After carrying out blow molding of the parison of shaft-orientations uniform thickness and fabricating 
balloon membrane as an option for manufacturing the 1st balloon catheter for abdominal cavity extension 
concerning this invention, a method of making thickness of a tip part of balloon membrane thin is by cutting 
the tip part at least. 

[0017]The 2nd balloon catheter for abdominal cavity extension of this invention, Balloon membrane which 
widens a channel in the abdominal cavity by being inserted into the abdominal cavities, such as a blood vessel, 
and expanding, A catheter tube with which the 1st lumen that a tip is connected to a end face of this balloon 
membrane, introduces a fluid into an Inside of the balloon membrane concerned, and swells balloon membrane is 
formed, Have formed an open end in a tip part and a tip part of said balloon membrane Is connected to a 
periphery of the tip part, It is a balloon catheter for abdominal cavity extension which has the inner tube with 
which said balloon part and an inside of a catheter tube are extended In shaft orientations, and the 2nd lumen 
is formed. The diameter of an outer diameter of a tip part of an Inner tube to which a tip part of said balloon 
membrane is connected is reduced smaller than an outer diameter of an Inner tube located in a center section 
of balloon membrane. 

[001 8] As a means for reducing small only the diameter of an outer diameter of a tip part of an inner tube, a 
means which it lets pass to a forming die, and a means to cut by machining are employable, heating a tip part 
of an inner tube. A tip part of balloon membrane is connected to a tip part of an inner tube whose diameter 
was reduced by adhesion, thermal melting arrival, or other means. 

[001 9] A balloon catheter for abdominal cavity extension is preferably used for percutaneous transluminal 

coronary angioplasty (PTCA). 

[0020] 

[Functlon]The thickness of the tip part of balloon membrane is designed thinly it be satisfied with the 1st 
balloon catheter for abdominal cavity extension concerning this invention of the above-mentioned (1) formula. 
The tip part thickness of balloon membrane was fabricated in the conventional example thickly more than 
needed. In order to secure the thickness of the center section of the balloon membrane after blow molding. In 
this invention, it becomes possible to fabricate the tip part thickness of balloon membrane thinly, without 
reducing pressure-proofing of the balloon membrane in a balloon membrane center section by adopting the 
manufacturing method of above-mentioned this invention. 

[0021] If the thickness of the tip part of balloon membrane becomes thin, the outer diameter of the tip part of a 
balloon catheter will also become small, A narrow narrow segment, a strong narrow segment, or a hard narrow 
segment can also push a balloon catheter along with a guidewire easily, and can locate balloon membrane 
correctly in a narrow segment. 

[0022] In the 2nd balloon catheter for abdominal cavity extension concerning this Invention, since only the 
diameter of the outer diameter of the tip part of an inner tube is reduced small and adhesion or thermal melting 
arrival of the tip part of balloon membrane has been carried out to the portion, the outer diameter of the tip 
part of a balloon catheter becomes still smaller. The tip end part of an Inner tube becomes thin meat, and the 
pliability of the portion improves. As a result, in the balloon catheter of this invention, even If It is the narrow 
segment which carried out eccentricity to the blood vessel, or the winding narrow segment, when the tip of a 
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balloon catheter bends flexibly, along with a guidewire, it can push good. 
[0023] 

[Example] Hereafter, the balloon catheter for abdominal cavity extension concerning this invention Is explained 
in detail based on the example shown in a drawing. 

The balloon catheter 2 concerning this example shown in 1st example drawing 1 is used for methods, such as 
an extended way of blood vessels, such as percutaneous transluminal coronary angioplasty (PTCA) and the 
limbs, an extended way of a top ureter, and a renal vasodilatation way, for example, and it is used in order to 
extend the narrow segment formed in a blood vessel or the other abdominal cavities. The following explanation 
explains as an example the case where the balloon catheter 2 of this example Is used for PTCA. 
[0024]The balloon catheter 2 for extension of this example has the balloon membrane 4, the catheter tube 6, 
the tee 8, and the inner tube 10. The base end 5 of the balloon membrane 4 is connected to the tip part of the 
catheter tube 6, and the tee 8 is connected to the base end of the catheter tube 6. 
[0025] The tip part 7 of this balloon membrane 4 is connected to the tip part periphery of the inner tube 10. 
Connection between the balloon membrane 4 and the inner tube 10 and connection between the balloon 
membrane 4 and the catheter tube 6 are made by join means, such as thermal melting arrival or adhesion. In 
order to Insert a guidewire etc. In the Inside of the inner tube 10, 12 [ lumen / 2nd ] is formed. The inner tube 
10 Is prolonged In shaft orientations in the state of the abbreviated same axle in the inside of the balloon 
membrane 4, the catheter tube 6, and the tee 8. Inside the catheter tube 6, 14 [ lumen / 1st ] is formed 
between the catheter tube 6 and the inner tube 10. The expansional port 16 currently formed in the tee 8 is 
open for free passage, and from there, a pressure fluid is introduced into 14 and swells the 1st lumen of the 
folded-up balloon membrane 4 to it. 

[0026] Especially as a pressure fluid introduced in 1st lumen 14 through the expansional port 16, although not 
limited, 50/50 mixed water solution of radiopaque dye and salts, etc. are used, for example. It is for using 
radiation and imaging the position of the balloon membrane 4 and the catheter tube 6 at the time of use of the 
balloon catheter 2, to include radiopaque dye. Although the pressure In particular of the pressure fluid for 
swelling the balloon membrane 4 Is not limited, It is about 4-8 atmospheres preferably 3-12 atmospheres In 
absolute pressure. 

[0027] Along with the axial center of the inner tube 10, the guide port 18 is formed in the tee 8 separately 
[ the expansional port 16 ]. The base end side open end of the inner tube 10 is connected to the tee 8 so that 
this guide port 18 may be open for free passage in the 2nd lumen 12 currently formed in the inner tube 10. 
Connection between the catheter tube 6 and the tee 8 and connection between the inner tube 10 and the tee 8 
are made by thermal melting arrival, adhesion, or other means. 

[0028] As for the catheter tube 6, it Is preferred to comprise construction material which has a certain amount 
of flexibility, For example, polyethylene, polyethylene terephthalate, polypropylene. Ethylene propylene rubber, an 
ethylene-vinylacetate copolymer, polyvinyl chloride (PVC), A constructed type ethylene-vinylacetate copolymer 
of a bridge, polyurethane, polyamide, a polyamlde elastomer, polyimide, a polyimide elastomer, silicone rubber, 
crude rubber, etc. can be used, and it comprises polyethylene, polyamlde, and polyimide preferably. Although 
homogeneity may be sufficient as the outer diameter of the catheter tube 6, It Is small to shaft orientations at 
a balloon membrane 4 close-attendants side, and it may form a step or a taper part in them on the way so that 
it may become large in other portions. By enlarging the 1st lumen of the passage cross section of 14, it is for 
shortening the time which shrinks the balloon membrane 4. After the balloon membrane 4 expands about 1 
minute, it is because it is required to make It contract Immediately, and Is for securing the blood flow by the 
side of a tip. 

[0029] As for the outer diameter of the catheter tube 6, near the terminal area with the balloon membrane 4, 
about 0.6-1.0 mm Is preferred, and Its about 0.8-1.2 mm Is preferred In the tee 8 side. As for the thickness of 
the catheter tube 6, about 0.05-0.15 mm is preferred. The inner tube 10 may comprise the same construction 
material as the catheter tube 6, for example, and comprises polyethylene, polyamide, and polyimide preferably. 
As a reinforcing member, stainless lines, a nickel titanium alloy line, etc. may be used. Especially if the inside 
diameter of this inner tube 10 Is a path which can insert in a guidewire, it will not be limited, for example, it is 
0.25-0.60 mm preferably 0.15-1.00 mm. As for the thickness of this inner tube 10, 0.05-0.15 mm Is preferred. 
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Although the overall length of the inner tube 10 is determined according to the shaft-orientations length etc. of 
the balloon catheter 2 inserted into a blood vessel and is not limited in particular, it is about 130-140 mm 
preferably 120-150 mm, for example. The open end 20 Is formed in the tip part of the Inner tube 10. It Is 
possible to draw the guidewire which Inserted In the inside of 2nd lumen 12 of the Inner tube 10 from this open 
end 20. 

[0030]The circumference of the inner tube 10 located in the balloon membrane 4 can also be equipped with a 
radiopacity marker at one place or two or more places. As this marker, it can be with a metal tube, a metal 
spring, etc. which comprise gold, platinum, tungsten, iridium, or these alloys, for example. By attaching this 
marker to the circumference of the inner tube 10 in balloon membrane, the length of the position of the balloon 
membrane 4 or the extension of a balloon is detectable under the radioscopy at the time of use of the balloon 
catheter 2. 

[0031]The tee 8 is suitably fabricated, for example with thermoplastics, such as polycarbonate, poiyamide, poly 
SARUHON, polyacrylate, and a methacrylate butyiene-styrene copolymer. The tubed balloon membrane center 
section 22 where the balloon membrane 4 has uniform outer diameter R| (at the time of balloon membrane 

expansion) in shaft orientations in this example as shown in drawing 1 and 2, It is provided in the both ends 
and has the tubed tip part 7 and the base end 5 which have outer diameter smaller than the balloon 

membrane center section 22 and Rg', respectively. The tip part 7 and the base end 5, and the balloon membrane 

center section 22 are continuously fabricated by the taper parts 24 and 26 which have reduced the diameter of 
an outer diameter to shaft orientations at 

[0032] Although thickness t| In particular In the balloon membrane center section 22 of the balloon membrane 4 

is not limited, about tens of micrometers are preferably preferred 15-200 micrometers. As long as the balloon 
membrane 4 Is cylindrical, It may not be limited in particular but a cylinder or the shape of a multiple cartridge 
may have as it. Outer diameter R| in the balloon membrane center section 22 of the balloon membrane 4 at the 

time of expansion is determined by factors, such as an inside diameter of a blood vessel, and its about 1 .5-4.0 
mm Is preferred. Although shaft-orientations length L of the balloon membrane center section 22 of this balloon 
membrane 4 is determined by factors, such as a size of an intravascular narrow segment, and is not limited In 
particular, it is 20-40 mm preferably 15-50 mm. The balloon membrane 4 before expanding is folded up around 
the inner tube 10 shown in drawing 1 . is twisted, and has become an outer diameter of the catheter tube 6, and 
below equivalent. 

[0033]As for the construction material which constitutes the balloon membrane 4, it Is preferred that it is the 
construction material which has a certain amount of flexibility, For example, polyethylene, polyethylene 
terephthalate, polypropylene, Ethylene propylene rubber, an ethylene-vinylacetate copolymer, polyvinyl chloride 
(PVC), A constructed type ethylene-vinylacetate copolymer of a bridge, polyurethane, poiyamide, a poiyamide 
elastomer, polyimide, a polyimide elastomer, silicone rubber, crude rubber, etc. can be used, and they are 
polyethylene, polyethylene terephthalate, and poiyamide preferably. 

[0034] As shown in drawing 2 . In this example the outer diameter of the tip part 7 of the balloon membrane 4, 
and the outer diameter of the center section 22, Consider it as R^ and R|, respectively, and the thickness of the 

tip part 7 of the balloon membrane 4, and the center section 22, When It is considered as tg and t,, respectively, 

the relation between these R^, R,, tg, and t, is set up satisfy following the (1) type. The method for 

manufacturing balloon membrane so that following the (1) type may be satisfied Is mentioned later. 

[0035] 

[Equation 3] 

R,xt,-t,>=0.9x (RsXts-tg2) — (1) 

In the balloon membrane of the conventional balloon catheter, from balloon membrane being manufactured by 
the usual blow molding, as shown in below-mentioned drawing 3. the relation of following the (2) type was 
suited. 
[0036] 
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[Equation 4] 

RlXtj-ti^rRgXtg-ts^ .... (2) 

The meaning of the above-mentioned (2) formula Is that the area (left side of the formula 2) of the film cross 
?wl°Il.'"r.^® s®;?'0".22 of the balloon membrane 4 is equal to the area (right-hand side of the formula 
I) of the film cross section in the tip part 7 of the balloon membrane 4. for example in drawing 2 Since the 
conventiona balloon membrane is fabricated by carrying out blow molding of the parlson of shaft-orientations 
uniform thickness, the above-mentioned (2) formula is realized. 

[0037]ln this example, since the above-mentioned balloon membrane 4 was manufactured by adopting a 
process which is mentioned later. thicl<ness tg of the tip part 7 of the balloon membrane 4 was able to be made 
thin so that the above-mentioned (1) formula might be satisfied. Also about thickness tg' of the base end 5 of 
[0038]'°°" ^' ^^"^ fabricate in this example thinly so that following the (3) type may be satisfied. 

[Equation 5] 

R|Xt,-t,2>=0.9x (Rs'xtg'-tg' 2) .... (3) 

Next, the manufacturing method of the balloon membrane 4 shown in drawing 2 is explained. First, as shown In 
drawing 3 (A), thickness and outer diameter Rq prepares the tube shape uniform parison 4a in shaft 
orientations. Although outer diameter Rq In particular of the parlson 4a is not limited, it is 0.5-1.5 mm 
preferably 0.2-2.0 mm. Although the thickness in particular of the parison 4a is not limited, it is 0.3-0.7 mm 
preferably 0.2-0.9 mm. Although length Lq in particular of the parison 4a is not limited, it is 20-300 mm 
preferably 10-500 mm. 

[0039]Next, as shown in drawing 3 (B). light-gage processing of the both ends 5a and 7a of the parlson 4a is 
carried out. The method of heating the both ends 5a and 7a of the parison 4a, and letting it pass to a forming 
die as the method of light-gage processing, and the method of cutting the both ends 5a and 7a of the parison 
4a by machining can be illustrated. In the method of letting It pass to a forming die, the inside diameter of the 
parison 4a does not change by using a mandrel. Cutting is easy to work and It is preferred from the ability to 
carry out light-gage processing of the both ends of parison certainly. 

[0040]The outer diameter of the both ends 5a and 7a after light-gage processing is 0.4-1.2 mm preferably 0.2- 
1.6 mm. The thickness is 100 to 300% preferably 50 to 400% to the thickness in a parison center section. 
Specifically, it is 0.1-0.3 mm preferably 0.05-0.40 mm. 

Length range of the both ends 5a and 7a by which light-gage processing is carried out is 2-50 mm 
preferably 1-100 mm. 

[0041]Then, while these both ends equip with the parison by which light-gage processing was carried out in a 
blow molding public-funds type and heat it, pressure gas or a pressure liquid is poured inside the parison 4a, 
blow molding is performed, and the balloon membrane 4 of shape as shown In drawing 2 is formed. Next, how 
to perform a PTCA therapy is explained using the balloon catheter 2 of the example shown in drawing 1 . 
[0042]First, the air in the balloon catheter 2 is removed as much as possible, then, the guide port 18 of the tee 
8 to the inside of the inner tube 10 - the 2nd lumen of fluids, such as a physiological saline, are put into 12, 
and the air in 2nd lumen 1 2 is replaced. To the expansional port of the tee 8, suction and injection means, such 
as a syringe, are attached, fluids, such as a blood contrast medium (for example, iodine content), are put in in a 
syringe, suction and pouring are repeated, and the air in 1st lumen 14 and the balloon membrane 4 is replaced 
by a fluid at it. 

[0043] In order to insert the balloon catheter 2 into an arterial blood pipe, the guidewire for guide catheters (not 
shown) is first inserted into a blood vessel by Seldinger method etc. so that the tip may arrive to near the 
heart. Then, along with the guidewire for guide catheters, the guide catheter 32 shown in drawing 4 is inserted 
into the arterial blood pipe 34, and the tip is located in the coronary artery entrance 40 of the heart 38 which 
has the narrow segment 36. The narrow segment 36 is formed, for example of a thrombus or arteriosclerosis. 
[0044] Next, only the guidewire for guide catheters is sampled, the guidewire 42 for balloon catheters thinner 
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than It IS inserted along with the guide catheter 32, and the tip is inserted to the position which passes the 
narrow segment 36 Then, the end face of the guidewire 42 shown in drawing 4 is Inserted in the open end 20 
of the balloon catheter 2 shown in drawing 1. and where through and the balloon membrane 4 are folded up in 

? 1 1^1,°^ ^9- 1* 2 pass in the guide catheter 32 shown in drawing 

4 And the balloon membrane 4 of the balloon catheter 2 is inserted to this side of the narrow segment 36 as 
shown in drawing 4 . Or after extracting the guidewire for guide catheters from the guide catheter 32 The ' 
balloon catheter which inserted in the guidewire in 2nd lumen 12 of an Inner tube from the guide port' 18 of the 
tee may be inserted from the base of the guide catheter shown in drawing 4. the balloon membrane 4 may be 
drawn in a coronary artery, and the tip of the guidewire 42 may also be Inserted to the position which passes 
the narrow segment 36. 

[0045]Then, as shown in drawing 5 (A), the tip part 7 of the balloon membrane formed in the tip of the balloon 
catheter 2 is inserted between the narrow segments 36 along with the guidewire 42. In that case, the thickness 
of the tip part 7 of the balloon membrane 4 from a thin thing by this example. When the outer diameter Is small 
and the gap of the guidewire 42 and the narrow segment 36 is small, as shown In drawing 5 (B) and (C) the 
balloon catheter 2 can be easily pushed also by the strong narrow segment or a hard narrow segment Since 
the reaction force generated when pushing the balloon catheter 2 in the narrow segment 36 is received when 
the tip side bending part 44 of the guide catheter 32 shown In drawing 4 contacts the wall of the blood vessel 
34. it is preferred that this reaction force is small. In this example, this reaction force becomes small. 
[0046]Next, the balloon membrane 4 is correctly located in the center section of the narrow segment 36, 
observing the position of the balloon membrane 4 with an X-ray fluoroscope etc., as shown in drawing 5 (C) 
By swelling the balloon membrane 4 In the position, the narrow segment 36 of the blood vessel 34 can be 
extended, and a good therapy can be performed. In order to swell the balloon membrane 4, it lets 1 4 [ lumen / 
1st ] pass from the expansional port 16 shown in drawing 1. and carries out by pouring in fluids, such as a 
contrast medium, into the balloon membrane 4. 

[0047] Although this expansion time In particular is not limited. It Is a for [ about 1 minute ] grade, for 
example. Then, a fluid is promptly drained from the balloon membrane 4, balloon membrane is shrunk, and the 
blood flow by the side of the tip of the extended narrow segment 36 is secured. To the same narrow segment 
36. although expansion of the balloon membrane 4 is 1 time, depending on the conditions of the narrow 
segment 36, multiple times may usually be sufficient as it. 
[0048]Next, other examples of this Invention are described. 

2nd example this example is related with the manufacturing method of others of the balloon membrane 4 
shown in drawing 2 . Since it is the same as that of the 1st example of the above except the manufacturing 
method of the balloon membrane 4, the explanation is omitted. 

[0049]ln this example, as shown in drawing 6 . the parison 4b by which the diameter of both ends was reduced 
is prepared by equipping the center-section periphery of the 1 st parison 28 with the 2nd parison 30, and 
carrying out adhesion or thermal melting arrival of these to it. The parison 4b has as a result the parison 4a 
and the identical size which are shown In drawing 3 (8). 

[0050] After that, the balloon membrane 4 shown in drawing 2 can be formed like the 1st example. 
In 3rd example this example, after manufacturing balloon membrane by the same method as usual, those light- 
gage processings are performed by the method of letting it pass to a forming die, heating the tubed tip part 
and tubed base end of the method of carrying out machinery cutting of the periphery of the tubed tip part of 
balloon membrane, and a tubed base end, or balloon membrane. The balloon membrane 4 shown In drawing 2 
concerning the 1st example of the above also by such a method can be manufactured. 
[0051]0ther processes and structures are the same as that of the 1st example of the above. 
As compared with the balloon catheter 2 of the example shown in drawing 1. it Is that the joining structure of 
the balloon membrane 4 A, the Inner tubes 10A. and these tip parts is only different, and the other composition 
of the balloon catheter 2A concerning the example shown in 4th example drawing 7 is the same. So, Identical 
codes are given to the member which is common in the balloon catheter 2 of the example shown in drawing 1 . 
and a part of the explanation is omitted to it. It is the same as that of the 1st example of the above except 
describing to below specially about construction material, a size, etc. of the balloon membrane 4A and the inner 
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tube 10A. 

[0052]As for the balloon membrane 4A, in the balloon catheter 2A of this example, it is preferred that the tip 
part 7b and base end 5b fabricate thinly liice the balloon membrane shown in Mwing_2_compared with the 
former so tfiat tlie above-mentioned (1) formula and (2) types may be satisfied. However, in this example, since 
the portion is not the point, the same thiclcness as usual may be sufficient as the tip part 7b and the base end 
ob of the balloon membrane 4A. 

[0053]ln this example, as shown in drawing 8 (A) and (B), as compared with the outer diameter of other 
portions (inner tube 10A located in the center section of the balloon membrane 4 A shown in drawing 7) the 
diameter of the outer diameter of the tip part 70 of the Inner tube 10A is reduced small. As for the inside 
diameter of the inner tube 10A, since a guidewire is Inserted in, it is preferred to shaft orientations that it is 
approximately regulated. Therefore, in the tip part 70 of the inner tube lOA, the thicltness becomes thinner 
than other portions. 

[0054]The inside diameter of the inner tube lOA is 0.25-0.60 mm preferably 0.15-1.00 mm like the case of said 
1st example, for example. The thicl<ness of inner tubes 10A other than tip part 70 is 0.05-0 15 mm 
30 to 70% of the thicl^ness in the tip part 70 is desirable to thickness other than this tip part 70. and 
specifically, its 0.05-0.10 mm is preferred. 

[0055] As for length of the tip part 70 in the inner tube 10A whose diameter was reduced. It is preferred 
that they are the length equivalent to a terminal area with the tip part 7b of the balloon membrane 4A shown 
in drawing 1 or length longer than it. and. specifically, its 2-20 mm is preferred. A drawing stretching process 
or an extrusion stretching process using mechanical cutting or the forming die. and the mandrel as a means for 
reducing the diameter of the tip part 70 of the inner tube 10A etc. can be used. 

[0056]in the balloon catheter 2A concerning this example, since only the diameter of the outer diameter of the 
tip part 70 of the inner tube 10A is reduced small and adhesion or thermal melting arrival of the tip part 7b of 
the balloon membrane 4A has been carried out to the portion, the outer diameter of the tip part of the balloon 
catheter 2 A becomes small. The tip part 70 of the inner tube 10A becomes thin meat, and the pliability of the 
portion improves. As a result, In the balloon catheter 2A of this example, even If it is the narrow segment 
which carried out eccentricity to the blood vessel, or the winding narrow segment, when the tip of the balloon 
catheter 2A bends flexibly, along with a guidewire. it can push good. 

[0057]this invention is not limited to the example mentioned above, within the limits of this invention, can be 
boiled variously and can be changed. For example, although each above-mentioned example explained as an 
example the case where the balloon catheter concerning this invention was used for a PTCA cure, the balloon 
catheter concerning this Invention can be widely used, in order to extend the abdominal cavity of the blood 
vessel or others in which the narrow segment etc. were formed. 

[0058] Next, although this invention is explained still more concretely, this invention is not limited to these 
examples. 

The balloon was fabricated using the tube of Example 1 and comparative example 1 Nvlon 11. 

[0059] The line elastic moduli of used Nylon 11 were about 4500 kg/cm. As shown In drawing 10. perform 

machinery cutting of both ends, and R, 1.125 mm, R=R^ prepared the tube before balloon shaping of the size 

whose Lc of 0.374 mm and t, 40 mm and Lb are 30 mm and 0.4 mm and La Is [ 1.072 mm and R^, / 0.325 mm 

and ts'=t3 ] 20 mm. 

[0060]This tube was put Into the mold, heat pressing was performed for about 10 seconds by 184 ** and 7 
kg/cm^, and balloon membrane was fabricated. The tip part and the hand part were cut after shaping using the 
cutting machine. The balloon membrane (example 1) after cutting is 3 mm in outer diameter of a center section, 
and is 0.1 mm in thickness. 

The outer diameter of the tip part was set to 1.2 mm, and thickness was set to 0.30 mm. 

The size of the hand part was 0.23 mm in 1.36 mm and thickness in the outer diameter. Except not cutting 

both ends after the heat pressing within a mold, like the above-mentioned, the size of the balloon membrane 
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comparative example 1) after shaping was 1.42 mm in the outer diameter of 0.42 mm and a hand part was 
rAn^r?? f'?'^'^"6ss, and was [ the outer diameter of the tip part ] 0.35 mm in thickness 
LOOeiJTwo kinds of this balloon membrane (Example 1 and the comparative example 1) was connected to the 
catheter tube which consists of the outer tube and Inner tube made from polyethylene, respectively The line 
elastic coefficients of the used polyethylene were about 1000 kg/cm. The Inner-tube tube which connected the 
tip part of balloon membrane is a with the outer diameter of 0.6 mm. and a thickness of 0 08 mm thing 
The outer-tube tube which connected the hand end part was a with the outer diameter of 0.9 mm and a 
thickness of 0.08 mm thing. 

Elastic polyurethane rubbers were used as adheslves. In this example, It is R,xt|-t,2=0.29, It is 0.9(RgXt -t 2)= 
0.243. and is a formula. R,xt,-t,2>=0.9(RsXtg-t52)...(i) * * * 

****** is satisfied. 

[0062]On the other hand. It is R|Xt,-t|2=0.29. and Is 0.9(R3Xtg-tg2)= 0.378, and the above-mentioned (1) formula 
is not filled with the comparative example 1. Next, it bent to 2.5 mm in inside diameter and the curvature 
radius of 10 mm which were Immersed Into warm water, and the experiment which Inserts in the balloon 
catheter of Example 1 and the comparative example 1 in the hard tube made from polyvinyl chloride which 
imitated and created the blood vessel was conducted. 
[0063] The result tried 10 times respectively is shown. 
[0064] 
[Table 1] 
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[0065] As shown in the above-mentioned table, this difference originates in the size, especially tip thickness at 
the tip of a balloon. Although the thickness difference near a tip is slight, when It Is made to insert In by 
Example 1 and the comparative example 1 in the hard tube which imitated the curvature radius of 10 mm. and 
the blood vessel distorted strongly, in this example, the rigidity at the tip of a catheter becomes low on 
structural mechanics. 

[0066]Under the conditions to which transfer of the power pushed in with a soft catheter tube is restricted, it 
is thought according to this example 1 and the comparative example 1 that the difference arose in the ease of 
inserting In. In clinical [ actual ]. since the blood vessel Inside diameter Is also ****(ed) remarkably, then, it is 
considered to work in favor of the insertion nature of a catheter that the balloon tip outer diameter by this 
example Is also small. 

[0067]R| In the tube shown in example 2 drawing 10 1.125 mm, R^ created the tube of Nylon 11 of the size 
which 0.346 mm calls 1.017 mm in 0.325 mm and t5=ts', and 0.4 mm and Rg=Rg' say In t,. Using this tube. 

balloon membrane was fabricated like Example 1 and post forming both ends were cut. The outer diameter by 
the side of the tip part of a balloon, a center section, and a hand part and thickness were 1.13 mm (outer 
dlameter)/0.27 mm (thick), 3.00 mm (outer diameter)/0.10 mm (thick), and 1.32 mm (outer diameter)/0.21 
mm (thick) respectively. In this example. It is R|Xtrt|2=2.9, It is 0.9(RsXts-ts2)= 0.20897 - formula RiXt,- 



t2>=0.9 (R3Xt3-t32) ... (1) 

****** is satisfied. This balloon membrane was connected to the catheter shown in Example 1. and insertion in 
the imitation blood vessel shown in Example 1 was tried 10 times. A result is shown in Table 2. 
[0068] 
[Table 2] 
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[0069]The tube of Nylon 11 as shown in Examples 3 and 4 and two or less comparative exam plR was 
prepared, and balloon membrane was fabricated. The line elastic coefficients of used Nylon 11 were about 4500 
kg/cm The tube of Examples 3 and 4 cut both ends mechanically, as illustrated to drawing 10 . and it made 

them the predetermined outer diameter. — 

[0070]After having put these tubes into the mold, carrying out heat pressing like Example 1 and fabricating a 
balloon, using the cutting machine, the tip part and the hand part were cut and it was considered as a 
predetermined outer diameter and thickness. Any balloon membrane of the thickness in 3.0 mm and the portion 
of those of the outer diameter of the balloon center section was 0.16 mm. 

L0071]The tube dimensions for fabricating the balloon membrane of Example 3, 0.325 mm and t =t ' are 0.374 
mm and 1.073 mm and R^, is [ R, / 1, of 1.37 mm and Rg=R; ] 0.53 mm In drawing 10. The outer diameter of 
the balloon center section of the balloon membrane after shaping is 3.0 mm, thickness is 0.16 mm, and they are 
1.36 mm m outer diameter, and 0.23 mm in thickness in a tip part at the outer diameter of 1.20 mm, the 
thickness of 0.30 mm, and a hand part. In this example, it is R|Xt|-t|2=0.4544, It is 0.9(RgXtg-tg2)= 0.243, and is 
a formula. R|Xt|-t|2>=0.9 (RsXtg-tg^) ... (1) 

****** is satisfied. The tube dimensions for fabricating the balloon membrane of Example 4, 0.325 mm and t = 
tg are 0.495 mm, and 1.31 mm and R^ is [ R| / t, of 1.39 mm and R=R^' ] 0.53 mm in drawing 10 . The outer* 
diameter of the balloon center section of the balloon membrane after shaping is 3.0 mm, thickness is 0.16 mm, 
and they are 1.56 mm in outer diameter, and 0.33 mm in thickness in a tip part at the outer diameter of 1.41 
mm, the thickness of 0.40 mm, and a hand part. In this example, it is R,xt,-t|2=0.4544, It is 0.9(RgXtg-t82)= 
0.3636, and is a formula. R,xt|-t|2>=0.9 (RgXtg-tg^) ... (i) 
jictiic*** Is satisfied. 

[0072] In the comparative example 2, it Is made the same in Example 4 except not cutting both ends after the 
heat pressing within a mold. The outer diameter of the balloon center section fabricated 3.0 mm, and thickness 
fabricated with the outer diameter of 1.71 mm, and a thickness of 0.40 mm balloon membrane by the outer 
diameter of 1.57 mm, the thickness of 0.48 mm, and a hand part by 0.16 mm and a tip part. 
[0073]ln this comparative example, it is R|Xt|-t|2=0.4544, It is 0.9(R8Xt8-t82)= 0.47088, and is a formula. R,xt,- 
t|2>=0.9 (RgXtsV) - (1) 

****** is not satisfied. These kinds of balloon membrane was connected to the catheter tube made from 
polyethylene like Example 1. 

[0074] The line elastic coefficients of the used polyethylene were about 1000 kg/cm. The outer-tube tube which 
connected the inner-tube tube linked to a balloon tip part to the outer diameter of 0.6 mm, the thing with a 
thickness of 0.08 mm, and the balloon hand end part was a with the outer diameter of 0.9 mm, and a thickness 
of 0.08 mm thing. Elastic polyurethane rubbers were used as adheslves. 

[0075]Next, it bent to 2.5 mm in inside diameter and the curvature radius of 10 mm which were immersed Into 
warm water, and the experiment which inserts in the balloon catheter of these examples and a comparative 
example in the hard tube made from polyvinyl chloride which imitated and made the blood vessel was 
conducted. Respectively, the result tried 10 times is shown In Table 3. 
[0076] 
[Table 3] 
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[0077]As shown m Table 3, the difference large in the insertion characteristic was seen by the example and 
Auu°°T!l?*xu® ?^a"iP'e- This difference originates in the size at the tip of a balloon, especially thickness 
Although the thickness difference near a tip Is only 0.08 mm. when it Is made to insert in in an example and a 
comparative example in the hard tube which imitated the curvature radius of 10 mm. and the blood vessel 
distorted strongly, in this example, the rigidity at the tip of a catheter Is low. 

[0078]Under these conditions to which transfer of the power pushed In with a soft catheter tube is restricted. 
It 18 thought that the direction of Example 4 produced the difference In the ease of inserting in compared with 
the comparative example. It is based on the same reason that especially Example 3 was excellent. In clinical 
L actual J, since the blood vessel Inside diameter is also ****(ed) remarkably. It is then considered to work in 

'"sertion nature of a catheter that the balloon tip outer diameter by this example is also small 
[0079]R| shown In drawing 10 by the method of letting a tube pass to Example 5 and the die heated 
comparative examples 1.125 mm. R3'=Rg created the tube of Nylon 11 whose t, 0.325 mm and t5=t ' are 0.346 
mm and 1 .01 7 mm and Is 0.4 mm. * ^ 

[0080] After carrying out heat pressure molding with a metallic mold like Example 1 using this tube, the tip 
part and the hand part were cut with the cutting machine, and balloon membrane was created. The outer 
diameter by the side of the tip part of balloon membrane, a center section, and a hand part and thickness were 
respectively set to 1.13 mm (outer dlameter)/0.27 mm (thick). 3.00 mm (outer diameter)/0.10 mm (thick), and 
1.32 mm (outer diameter)/0.21 mm (thick). In this example, it Is R|Xt|-t|2=0.29. It is 0.9(RgXtg-tg2)= 0.209 - 
formula R,xt|-t,2>=0.9 (RsXtg-tg^) ... (1) 

****** is satisfied. The catheter tube made from polyethylene shown In previous Examples 3 and 4 was 
connected to this. 

[0081 ]The balloon membrane fabricated not reducing thickness of both ends as a comparative example 
(without it cuts) was similarly connected to said catheter tube made from polyethylene. An outer diameter and 
the thickness of the size of the tip part, the center section, and the hand part were 1.48 mm (outer 
diameter)/0.44 mm (thick), 3.00 mm (outer diameter)/0.10 mm (thick), and 1.64 mm (outer diameter)/0.37 
mm (thick). 

[0082]ln a comparative example, it Is R|Xt|-t|2=0.29, It is 0.9(R5Xtg-tg2)= 0.412 - formula R|Xt,-t,2>=0.9 (R^xtg- 
1^2) ... (1) 

****** is not satisfied. Insertion in the Imitation blood vessel which used these catheters In the example 3 
grade was tried 10 times respectively. A result Is shown In Table 4. 
[0083] 
[Table 4] 
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[0084]Only the diameter of the tip part of a with example 6 outer diameter of 0.6 mm and a thickness of 0.08 
mm tube was reduced by cutting etc.. it was made into the outer diameter of 0.52 mm, and the thickness of 
0.04 mm (other portions the outer diameter of 0.6 mm. thickness of 0.08 mm), and the inner tube of the 
balloon catheter was fabricated. 
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[0085] Apart from this. R, shown In drawing 10 like Example 4 1.39 mm, R3=r; formed the tube whose t, 
0.325 mm and ts=t3' are 0.495 mm and 1.31 mm and R^ Is 0.53 mm by cutting. After carrying out heat 
pressure molding of this tube within a metallic mold, cut it and The tip part of balloon membrane, The size of 
tiie center section and the hand part fabricated 1.37 mm (outer diameter)/0.43 mm (thick), 3.00 mm (outer 
Fnn'JJiTyu ^"^ ^'^^ diameter)/0.33 mm (thick) of balloon membrane 

L0086JThis balloon membrane was connected to the inner tube (tube with which the tip part of the inner tube 
became thin) and outer tube (it is the same as Example 1) of said balloon catheter, the catheter was assembled 
Jje Example 1, and it examined by the same method as Example 1. A result is shown in Table 5. 
l00o7J 
[Table 5] 
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[0088]ln this example, the tip outer diameter of the balloon Is thin 0.04 mm (about 3%) by having reduced the 
diameter of an inner-tube tube compared with Example 4. it is expected that this will have good insertion 
nature at the time of application in the blood vessel which «**)K(ed) in clinical [ actual 1 
[0089] 

[Effect of the Invention] As explained above, when the narrow segment formed in the abdominal cavities, such 
as a blood vessel, is narrow according to this invention, When a narrow segment is hard, eccentricity or even 
when it moves In a zigzag direction, a narrow segment can advance balloon membrane of a balloon catheter 
easily and correctly by a low operating physical force to the narrow segment position of the abdominal cavity, 
and can demonstrate the abdominal cavity expanded function of a balloon catheter effectively. 
[0090]ln the manufacturing method of the balloon catheter concerning this invention, it becomes possible to 
fabricate the tip part thickness of balloon membrane thinly, without reducing pressure-proofing of the balloon 
membrane in a balloon membrane center section. 
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♦ NOTICES * 

JPO and INPIT ara not raspaisibla for any 
daaagas causad by tit isa af this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] — __ 

[Claim 1]lt is a balloon catheter for abdominal cavity extension which has the tubed balloon membrane which 
widens a channel in the abdominal cavity by being inserted into the abdominal cavities, such as a blood vessel 
and expanding, An outer diameter of a tip part of said tubed balloon membrane and an outer diameter of a ' 
center section are made into Rg and R,. respectively, A balloon catheter for abdominal cavity extension with 
which relation between these Rg, R,, t^. and t, is satisfied of following the (1) type when thicl^ness of a tip part 
of said tubed balloon membrane and a center section is made into tg and t|, respectively. 
[Equation 1] 

R|Xt|-t,2>=0.9x (RgXtg-tg^) .... (1) 

[Claim 2]A manufacturing method of a balloon catheter for abdominal cavity extension which has the process 
of forming balloon membrane characterized by comprising the following. 

A process which thicl(ness in a center section prepares tube shape thick parison to thickness in both ends. 
A tubed balloon membrane center section which carries out blow molding of this parison and where an outer 
diameter is large. 

A tubed tip part and a base end where an outer diameter located in the both ends is small. 

[Claim 3] A balloon catheter for abdominal cavity extension characterized by comprising the following with 
which it is a balloon catheter for abdominal cavity extension, and the diameter of an outer diameter of a tip 
part of an inner tube to which a tip part of said balloon membrane is connected is reduced smaller than an 
outer diameter of an inner tube located in a center section of balloon membrane. 
Balloon membrane which widens a channel in the abdominal cavity by being inserted into the abdominal 
cavities, such as a blood vessel, and expanding. 

A catheter tube with which the 1st lumen that a tip is connected to a end face of this balloon membrane, 
introduces a fluid into an inside of the balloon membrane concerned, and swells a balloon part is formed. 
An inner tube with which an open end is formed in a tip part, a tip part of said balloon membrane is connected 
to a periphery of the tip part, said balloon membrane and an inside of a catheter tube are extended in shaft 
orientations, and the 2nd lumen is formed. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1 ] Bra wing 1 is an outline sectional view of the balloon catheter concerning one example of this 
invention. 

[Drawing 2] Drawing 2 is a sectional view of balloon membrane used for the balloon catheter shown In drawing 

[Drawing 3]Drawing 3 (A) and (B) is a perspective view showing the parison for manufacturing the balloon 
membrane shown in drawing 1 . 

[Drawing 4] Drawing 4 is a schematic diagram showing the directions for the balloon catheter shown In drawing 

[Drawing 5]DrawinR 5 (A) - (C) is an important section sectional view showing the directions for the balloon 
catheter shown in drawing 1 . 

[Drawing 6] Drawing 6 Is a sectional view of the parison for manufacturing the balloon membrane of the balloon 
catheter concerning other examples of this invention. 

[Drawing 7] Drawing 7 is an outline sectional view of the balloon catheter concerning other examples of this 
invention. 

[Drawing 8]Drawing 8 (A) and (B) Is the important section perspective view and sectional view of a tip part of 
an inner tube which are shown in drawing 7 . 

[Drawing 9]Drawing 9 is a sectional view of balloon membrane used for the balloon catheter concerning a 
conventional example. 

[Drawing lOlDrawing 10 is a perspective view showing the size of the parison for manufacturing the balloon 
membrane of the balloon catheter concerning the example and comparative example of this Invention. 
[Description of Notations] 
2 2A - Balloon catheter 

4 4A - Balloon membrane 

5 5b - Base end 

6 - Catheter tube 

7 7b - Tip part 

8 - Tee 

10 1 0A - Inner tube 
12 -The 2nd lumen 
14 - The 1st lumen 
20 - Open end 

22 - Balloon membrane center section 
24, 26 - Taper part 
32 - Guide catheter 
34 - Main artery 
36 - Narrow segment 
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DRAWINGS 

[Drawing 21 
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[Drawing 31 
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[Drawing 7] 
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[Drawing 8] 
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(54) [sgHjro^u;] wmmmn}v-yti'T-7-)v^i:n^(Dm:W3m 



(57) [SlltJ] 

{mm ^«0/tA->'^4©3fcag|5 7<;D^g*3j;t^ 

TIB (1) jC^^ST^. 
Ri Xti -ti 2 ^0. 9X (R, Xts -t, ^ ) 
(1) 

j:oH«*«s-r-5/t;i/->iR4&Sift-r.sfcis, * 



00 
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(2) 



#M¥8-3 8 6 1 8 



Ri Xti -ti 2 ^0. 9X (R, Xt. -t. 2 ) (1) 

[0 0 0 4] :Ltl<E>(Di$''i-y(D/^)l—>tl'f—^Mt. 

?IL, «3gg|5**SM®if[iMt3fe»^H5fcs5tclS. «3pL 
7— 5";i/^tujt^*, A';i/->K&iii*®»^gKtciE* 

20 (C, A;P->:^J5^-5=-;i/®5fc«g|5S;ffiAbTI.K®T. 
ci®/t;i'->:*;x-T-;i'®5feSgBtt, -e^^fcij-^R^gB 

CO 0 0 5] 

[^H^*^i?*LJ;3 ifS^ffl] Lji^L;^*^?,. t¥*® 

r)^mLx\^^^ft& 1 9 2 4 o 8 

^^^B, <^i!iW-2- 2 8 3 4 1^^^) , £tT®<t5^ 

E9{r^-rJ;5?5:^tt®A*;P->^i 0 

o^^f^^^LT^^^o ;N';i/->iii 0 ;t;i^->K4' 

^^10 2T^gR, ?5^'A^<, ^®5fe«gBl 0 4*3<t 
U^m^l 0 6T^1^gR, }«t/h§<;^;5,j;5|c;^oTV^ 
^= 5fe«gB 1 0 4:fe±lX»«g|5 1 0 6 

0 2 t®M{C«. "T—nmi 0 8. 11 Oi^tjg^b 

[0 0 0 6] JlOi'S/fe/tJl'— >ttl 0 0*, tt^lBltC 

40 -tmt. n)V-ym^^^i 0 2T®Mjpt , tcMb 
T, #tc5fesgpi 0 4T®M*t, tim<i3.^o n)v- 
102 ^ife«gK 1 0 4 tTtt, :/n-^fe?gtc 

[0 0 0 7] 5fe«g|51 0 4®^J?5&Wt'it. /t;i/->^ 
T— 7-;V®^feail|5®^1-S*^'::^^ < 7S§ t^tC, 5feJagPT 

®Wlf**^i«*s„ ^®^*, ;t;i'->:itJ7"-7";i'*, J* 
50 [0 0 0 8] n)V~>iJ'r~'r)V(Dn)V—>l^^lEm\Z 



[«*«2] SSg|5T®Mj?lcMLT, *^gBT?®ll 
->IR«f*i5t, -€-®M«lC&B-r5^S;6«/h$Vi1Sf« 

:LUh^^r^w-'mmmn)v-yfs^-j-)V(DmMi3 

im^m3] skmf3iE<Di^nmzwA-^nTfmr^ 

^ttcfcD. #if&fHm^^im-r^/vi~ymt, 
r ® >fg®sa tc5ta:^^'S^3 n. mm^vu- y 
m(DiHmzmi¥^mxi.TA)i-y^^m^^-rm 1 ;u 

m/-<)v-ym(D9cmmmm-^n. mmz-^jv-ymis^ 
zs:fyy'-^)vm(DfHm^m:^\^izmzs. m2)i-^yf)^ 

mm/vv- ymcD^^mmm-sn^ i^«® ^ts^gp®^ 
%i>K ;\';i/->ii;®(f *^lB^cfi:B■rs^*3«?®^^gJ; d fe 

[«B^®i¥W;^!:BiW] 

[0 0 0 1] 

}l-yti9—9-)Uz%r)^ $?.{'PL<H, fciixl^jfii 
t=l*l®*^SI5$?^J»-r§fci«)fC, ;i®»5pg|5S:tt«L, 

mmmwmm\zmf^]km(DWcm^m?)m^^\zm^^n 
^i^mmmj^)v-yi39—7-)vizmr^o 

[0 0 0 2] 

ffqizmxh. /vi-yii^^m?>^-r^tiz^r)mm^^ 

mmmwmm\zmir^:km(D^m^m^rct()(D 

;p®*«SB*^e.ffjasn5:t-A- • if • u^^mt. 

iJ-^ V-^'1'V—ifit!7—'T)V<DT&f^ifi^mzmx\^^^^ 
/ p-;v^®;t;i/->:^jT— T-;i/*t^<ffiffl$nTV5 
^„ ;ine.®5'-r7'®/t;i/->;*j7^-7^;i^Ttt, 

itDji^, A';P->!i!SPe.^-r2:ilt<J;0$fe^ai5Sl£ 
[0 0 0 3] :iti'b(D^^-:f(Dn)V~yijy—y-Mt.. 
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3 

<^DT^, mm'^^-\-^\zis.^iQ^m^h^. ;vv- 
A)i—ym\-i. mr)m:^nr&^a:)sk'S^ii(Di^nmz 
[0 0 0 9] A;i^->iitt'^a5®^jpii, »fE 

igtf-KJ¥irj4;i;T*s$n, A';i'->iii 0 o®5feagi5 

[0 0 10] y^*5, !RF|H5|r4- 1 7 6 4 7 3^<KjffitC 

\t. n)i-ymi 0 0(D-f—A^i 0 8, iiooii]? 
iflUzmWisaxh, v^-nmi 0 8,11 0©|RJ¥&»< 

T— 0 8,11 0©ISJ¥S^b*^U;$ti:S 

Ri X ti - ti SO. 9 X (R, 

jg*^tt. mmmT!<nmm\znhx. ^^^-ncomm^ 
y>&-:fn-^£ji^L, 9^mffi±^\'^nm<Dn)v-ym^ so 

[0 0 14] liSiiggETW^/^tr^fLTtf^^ToKffdt 

A°uy>©y*'D-fiKj^tt!c, «^rsitctej-i^j?®A° 

[0 0 15] Sfc, MSgBT®MJ¥tcMbT*ifegBT® 

)Pj9;owvi^rL-yt^® A u y >^ip«-r5fcise)®^® 

te®?&fe<i:L'T(J> ttv^lRjiCi^-WJ?®l|lAUy>® 
4>*a5^1-Mfc, 1 n U y > J: t) fe«D^|Pj*^*tfi 

[0 0 16] ^^Bjt^-sigiwfrKjesffln;!/-^* 

— ^»®/'?u y >s:/D-^?gUTn;i^->-W*iS?^L/ 50 



(3) #M¥8-3 8 6 1 8 

4 

* 7^— /tg|5 10 8, 110 ®MJ¥S:SftS-&-5 C i^t-^ # 

[0 0 11] *5gB^«, z.(DX'Dti'mmzm^'cw^ 

n> Jtl^TS^:®^:^^?!^;^^^^^??^^*^-^^^^^. S 

T, yfi y-~y-}v<Dn)v~ ym^^wnc^mmm^ 

10 )v-y:)]^-7-)V(D^Bimmm^^mz^»-^^^^ 
ti!)^-v^^i$.i&m^mjvv-yti^-^)i^^zy^(Dm 

[0 0 12] 

iz. ^mm\zm^mi<Di^mimmn)v-yij^-^}v 

\t. ifil«?Si:®#:Kl^tC|fA$nT0?S-r5^i:tCi 
#:El*lof£SSSffi3i-r^^«®/t;l'->MS:*-r^#: 

->is®5fc«ffi®^g*5j;W^ffl5®^i.g*, -s-n^n 

-&tc, Utie-R. , Ri , t. *5<J:rXti ®M«*^> T 

IE (1) ^^m&r^. 

[0 0 13] 
[IS2] 

X t. - t. M (1) 

D< /^VP->^®5feSgK®^)¥*»<-r5*^;^tafes„ 

[0 0 17] :$.mm<Dm2 0#.m£Mmn)i-yti^- 

<fco, ^-mfHrn^^^Mt^wv-ymt, zowv- 

ym<Dmmz9c^f)mm-^n. '^m/-^)v-ymo^mz 
m^^m^Ai'XJVv- ym^» b ^tm 1 ji-^ ytm 

D> ^-®5fe«gK®^^fcMfBA;P->')^®5feSgB*>'g 

m^n. mm/-^)i~y3ii<i:zy^'r-'r)im(DfH^^m 
:^mizmn. ig2;i.-pt>*t^^LTa&^i^Wi:£*-r 

ym<D^{^mt)mm-in^ f%«® 5t«gK®^i-g*^\ 
[0 0 18] rts®5fe«a5®:^go^»-&/h^f <*is-r-5 

fcs6®#^ibT«. i*i«®5feagB^jp^b:3:3^Sfl^^^ 
■r-5.Ci:;iST^^o «ISSnfcF*3«®$fe«g|5t(S, A;l/ 

->K®5fe«gB:0i, mm±ft\mmmf3iE<D^mxmf^ 

[0 0 19] ffKK3SfflA;i/->*T— ffi^W 
mmmm^m (ptca) izttf^vKm^^^n^o 

[0 0 2 0] 
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(4) 

5 

7-)V-x;U. ±12 (1) ^*«st-^<±:5t, n)v-ym 
< t^j^-r^ z. t.f)mWiZts.^o 

[0 0 2 1] n)v-ym(D9iM^(Dm'»tim<urat. w 
n)v-yfij—7-)V<D9€^m<D^m^>h-^ <ts.y). m^^ 

BlZ/i)V-yf]y^-y^)l^i}^ }^U4^lzm-z>XWLm 
[0 0 2 2] *^0gtC«^^2CD#:KiS?Rffl/t;i/->:^; 

Tag. D , ^(D^»\zA)i-ymo:>^>^^-Amm^rz\m 
mmvr$>^^tA^iE>. /vv~yti'T-'T)V(D^mm(D 

[0 0 2 3] 

mmm] sir. ^mmiz^^(^j^imm/vv~ytiy' 

i:Alf»ifeWS«)»i?g« (PTC A) , BHjg^CilW 

\zm^?>n. !km$>^^^\t^(Dm(D#.mzM^-^tiftm 

^m^^mr^Tzi^izm^Bn^. &.r<Dmmx'\t, * 
mmm(D/vv~ ytj^T—y^jv 2 ^ p t c Ajcia 

[0 0 2 4] **IE«»J(0i£5SfflA*;l/->*x— r;i'2 

;v->M4o*jS«5:0^*ffi^bTa&D, ;*J5"-5";WW6 

[0 0 2 5] ;iOA;l'->^4®5tSgl5 7t3;, f*g*10 

o:>9c^39\-mizmmi'r$>^, /^)i-ym4tpqmi 0 

t(Dmm.iS.kUAJV-y^4 Lij^-r-JV'SG t(Dmm 
1 0 CD|*ieKicfJ, ;^J'f F'7'f^fj:i'S»a-r5fcJe)©^ 

M4, tiy^-TJvm6^^n^m.38<Dfi=im^mnmm 



#M¥8-3 8 6 1 8 

6 

6 trt* 1 0 t(Dm\Z. m 1 > 1 4 

*t^^LTa&^„ M 1 JU-^ > 1 4 ^K^fESt^ 

*s#A5n, «TDft*nfcA';l'->M4&J|g6*-rJ:^ 

[0 0 2 6] Jfe5i*-h 1 6SaLTmi;i'-^>l 4 

ff^izmx-^n^mttmf^tvxit, mzm^-^nfsi^^ 

Sitsota, a;1/— T-;u2(©fiefflBtt, mtm 
ViTA';P-»^4 * J;yt:i7^-^Jl/« 6 co^BSji 

^-r-Sfci^TfeS. A';i^->'li4S0B^-rfci*(75m:'3 

[0 0 2 7] ^MKgPB ffi3g#-M 6 itigijffl 

1 0 ®Wl-il^^c^ft-:3T:^J-f H#- h l 8 i^mi^L 
X$>^o ^ICD;^^^ H#-h 1 8;&t. fH^ 1 0 fH\zmsS.V 

x$)^m2)i-^yi 2mzmm.-r^i:oiz. inmio 
(omtif^mmmamfi^^imsizmmvxh^, u^-^ 

wm.m^tz.\mmn.E(D^WiZii^^t^n 

[0 0 2 8] :^x-5^;i/W6«, a&^e«oWMtt^W 

it^^):L^Vy'TVy^V-V. ^UT'DKk 

x;i.=f^a'&#:, 3j^u«jbtx;i. (pvc) . aeffi3!x5" 

vy-mn.}f.-)\^m't^. i^')'Ov^y. #ut5 

»Sb<tt, 3}?UX5^k>, 3}?UT5F, 

-x%$k\^ti\ niv-y'm4mmxih^<. ^cofi&co 

fl?figbTt)Si.io HUW-^^^l 4cDMI«SiTffl^::^^< 
-r^;ii:(Cj;D, A;i/->K4&itR«$-&SB#PBl^S*iS 
-r-5.fcsi)-rabs<, a;v->II4K, *5i^^e«0SLfc 

[0 0 2 9] ti7—7-)\^'n&(n>9^W(i.. A;i/->Si4i 

<»as^ai5je»Tis, o. e-i. oiimisft/ow*b<, 

^J-lKgBSfflTfS. 0. 8~1. 2iiimie*:*tif*LVio * 

X— 6 o 0 . 0 5 ~ 0 . 15 wmwm 
»ii-r^-s.g-r*ntf#tci®fesn-r> fct^tfo. i 

5~1. OOiim, ^fSKttO. 2 5~0. 6 ODunTafe 
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(5) 



#M¥8-3 8 6 1 8 



8 



CWI^t^l 0OWJ¥{i^ 0. 0 5~0. 1 SmiD^W 

fC^^^n^aVidt. fctxtil 2 0-15 Omm. JfSL 
<{S1 3 0~1 4 OmnigSf fe^o 1 0 OD^feSggEtC 

«i 0®^2;p-^>i 2(%Sifab&:^f'i' Hy-f-V 

[0 0 3 0] A;l^->M4F*gtCfiB-rsl*I^l OCD^H 
ted, -«^ifc«ffiic«Bif(cSS:W«|^S3att-7-*- 10 

>-pi^©f*3Wl 0®MHfcWt-5^i:lr<±:0, A*;i/-> 

5^;P2©figfflii#©xiiaiiTT, /t;i'->K4© 

[0 0 3 1] ^KffiStt, fct^«;J^'J;«J-iJ^^^-h, 

#UT5H, 5J^U•9-;^3i^>, 3j*UTi"JV— ^ 

0 1, 2\z7§^tiio\z. m-)3^\:.n-n.^^^ 
2 j;Dfe/h^v^^i-gR. , R, ' £^n^n*-r^fs^ 

*i^f5 5 t/t;P->^4'*gK2 2 
l^'!rlC*SgL.T3&5-r-AgE2 4, 2 6tC±DE^WlC 

[0 0 3 2] A*;V->')^4<7)A*;V->|Rtt»^aP2 2 TO 
Hffti tt, #(C^^$n7S:Vi;0J, 15~2 0 0 wm, * 
Ri X 1 1 - 1 1 ^0. 9 X (R, 

'^<D'^n-'^W^~T:)V^^-ymm-&^t\^z.t.ipt^. ^ 
MOia3tc^Sn-5<t5icTtE (2) SODM^tcSo 

Ri X ti - ti 2 =R, X t, - 
±iB (2) ^©jtmS, fct7l«H2lrcfeViT, A*;i^- 
>li4COtt'*ei5 2 2TOliffil|lfffi®ffitt (^2®:fea) 
A';l^->ai4(7)5fe*SgE7T©|g«SlTffi®ffiU (552 

®*)a) (c^uv^riT^^o mk<}^n)\~ymt.. m 

fl^^nswT, ±sH (2) 

[0 0 3 7] *SIJfi^JTli, f^KE-r5<t3;5;S^*«ffl* 

Ri X ti - ti 2 ^0. 9 X (R, ' 

^*ctc, H 2 (cs^-rA';i/->Ig 4 ®Mifi;^fefc-:3ViTSiHj 

-rSo S-f. 0 3 (A) tc^-rj;51c> 
Ro *^W?^I^Ti^-;^J:5'a.-:/«®A'J V>4 a &ipii 

T-2)o A°>j y >4 a©^i.gR 0 \t.. rnxz-W^^tifs.^^ 

■f)\ 0. 2~2. Omm, «f*b<«0. 5~1. 5mm7? 50 



* iff S L < «a+ M me*:!5WS L V^o AVP->IK 4 

TfcSVv l^5S^O7N';v-»^4c0A*;p->sg* 
^gP2 2Ton6Ri Jii«=©|*|g^i;i"cDHT^(cJ;-3 
T^SSn. 1. 5-4. OimejS*WSLVi„ SICDA' 
;l/->lK4CDA';i/->^4'*a5 2 2cr>|fi:$[&ift$La, 

(cPSS$n^V^J&^\ 1 5-5 Omm, ^tFSL<tt2 0-4 
OmmTfe^o lg?i-r^W©A';V— >')!i4«. IM 1 t::*-r 

[^si 0(7)jWHicwosinT###tje.n. *t— 5" 

[0 0 3 3] 7tJl/->-M4S«;^-r?)MR«> fe^e« 

ifi^x x.^vy-^n}ivy^n^^. x5^k>-» 
Kh*-;i/#a^#:, 4^umb*-;i. (pvc) . 

Hx^Xhv-, >'Un->d'A, 3^^SrfA;/ifd5«ffl 

[0 0 3 4] *iiifiM-ra, 02 tc^-r<t5ic, a;!-- 

>')^4®5fc«g|5 7<7)i1'S*5<i;rX«t>*g?2 2 0^1.g&, 

n^nR. cfeitXRi tb. A';i/-»e4®5fe^$B7*3 

<i;OT*lSB2 2®KffS, ^n^'nt, *3j;t/ti tb 

j:ne)R. , Ri, t. i&^ntx 

TIB (1) s:?£SIST^J;5tct85ebTa&5. TIB 
(1) ^*^J&-r§<i;5(rA';i.-»|g&StiS'rsfc!6® 

[0 0 3 5] 
[ic3] 



(1) 



(2) 



X t> 

[0 0 3 6] 
[»4] 

t, 

★•rs^^ttiO, _hi2A'Jl.->|R4*fijfi-r'5;ii*> 

6, ±ia (1) ^^m^t^x.o\z. /m->ig4®5fe 
/t;i'->M4®s«g|5 5®wjpt, ' icHLTfe, Tib 

(3) ^S«MfS<fc5tC, »<*SJ^T^S, 
[0 0 3 8] 
[«^5] 

X t. ' - t, ' 2 ) (3) 

A'J V>4 a®^J?l4, #(cKS^n;feVi 
A^. 0. 2-0. 9mm. |ifSL<K0. 3 — 0. 7mmT 
*?.o A'J V>4 a®S$L 0 tt. WCPE^SnTSVi 
iO^, 1 0 — 5 0 0 mm, ^ffS L<a20 — 300 mmT 
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9 

[0 0 3 9] )k\Z. 13 3 (B) \ZiB-t^o\Z. /^UV> 
4a©i^M5a, 7 a^#^JlIIXt-S. »W*X©:^ 
j*i:L.T», /t'J V>4 a©M^a55 a, 7a&inl^L. 

T^Jgi^'f trat";^}* A- 'J V > 4 a CD i^SgE 5 a , 

7 a*««ilDXtcJ:D^MMDX-r5y^at^W*-r5;i 

[0 0 4 0] ?i^JnX^©M«a55 a, 7 aCD^I^Stt, 
0. 2~1. 6mm, |!fSL<tSO. 4~1. 2mmTfe 

0-4 0 0%, <(fSL<(il 0 0-3 0 0%Tabf9, ft 
-S^efllCttO. 05~0. 4 0mm, if*L<tiO. 1~ 

0. SmmTfcSo *fc, »SSnX$n'5PSgK5 a, 7 
a®S3ISfflLi «, 1 — 10 0mm, i!f^L<»2~5 
OmmTtb-5o 

[0 0 4 1] -eo^, 2:«Ma«P)0J»TOx$nfcAU 

AU V>4 acO|^g|5(CjS:^j«#:a5^Viaffi;f3?S#:SSS 

[0 0 4 2] A'Jk->*?-T-;l'2rt0^a£T 

8 1 0 1*1©® 2 > 1 2 tC;^aAit*;^j: t' 
om^^xn. m2;i/->^>i 2f*^IO^^t:BmT^« 

Sfc, 8 coffins}?- v'U^e^^df©©?! 

:^(fa>i7*^*) ;/i<i:©?S#:*An, ®?[*5±CXffiA* 
aOMb, M 1 1 4*5<i;Z>V?;i.->IK4|^»^ 

[0 0 4 3] ;v\'-yfi'T-'T)i'2^mmM.'^n\zmx 

tC5^-r:^f-1' F*5"-5";l/3 2^. |)jMJfll«3 4f*3t::ffA 
L, -^CD5fe«S?»^aB3 6S*-rs^L^Ji3 SCDgftMA 
□ 4 OtCfeSSlSrSo /^c*, $fe5^a53 6f*, :fci:;l«jfli 

[0 0 4 4] :k\Z. fi-i 'riJy—y-)Vm^-^ 

-T H>7'1'-1r4 2&:*f'r H*7"-T-;l/3 2fc»oTitA 

L, ^CD5fejS$^3^g|5 3 6 SaiM-r^&B^TMUji 
tJ- BI4tS-r:?f'r H'7-1'-^4 2©SaS:, HI 

1 \Z7n'rn)V~>f]y—y-)V2(Dmn^2 0\Z^\^tL 

i^^i o®Sl2;^-;!<>l 2i*iicau n)V~ym 



(6) #M¥8-3 8 6 1 8 

4!05j/f Dfisnfctt^T, n)v-ytsj—j-)V2^. m 
4tc^-r:^f'f F*5^-T-;i/3 2i^l;ijl-r<, *bT, A;!' 
— T-;i^2 0A*;i^->R4&, 04tr5^-rJ;5 

^h-D fc^. »m.W>(n-)1-^ H#- h 1 8 j; 0 nm<D^ 2 

)V-^yi 2mz-n-i Y'y-i-^-^mmXytJifW-yiJT- 

LT, n)v-ym4^nmmmzm^. h^y^-i-^a 
10 2©5t«*, $ij5^gE3 6&aJi•r-5fi^*^-e^L3A^■r 

[0 0 4 5] ^©^, 0 5 (A) ics^-r<fc^lc, 
g|5 7S:^'r H'7-1'-^4 2tC»oT, «^lf|5 3 6 ^1 tC^ L 

^©IKfc, ^HSfiMTli, A';v->lS4©5fe«gp 

-f i^4 2 iim^^Z 6 i:©WP^;^VjN$V5J»^, 3iV^3ft?^ 
35, S)^VittfilVi5R*g|57S:i:T=b, 05 (B) , (C) 

3 2 ©3fe«{ififf^il?4 4 3 4 ©|*|^tC^ 

[0 0 4 6] las (c) c^-rj;5tt, a;u-> 
lii4®feil£Xi|gjS«gia;ia;i:T«^L:?a:*s^, Sfc^gg 

zQ<D^'^mz/vv~ymAt:im\z^m.-^'^^, -e® 

f4gTA';i.->m4S)ge.*-r;it[c4;0. jfiit=3 4© 

30 :fe, A*;P->1^4Srli6S-rtCtt, 12 1 (C^-rffi«#- 
M 6*^e.||i;i'-;<>l 4SabT, A*;p->ai4i*i 

fCji^?F!l;^ i:©«#:^ffiA-r :^ t lc± D ff 3 o 
[0 0 4 7] ::©ig3S^Mtt, #lc|®)£$niftv^*^\ 

t;^«»9i5j-MSjn?j&So ^©^, aji(cA'jp->ii 

4;?i^e.M#:*ftV^TA';l/->MSJK*g$-ar, i£«$nfc 

[0 0 4 8] sfejr, :^%^M(Dm(Dmmm\z-z>\,-^xmmt 

40 

^2SIM^J 

m\zmt^. n)],~y^A(Dmmj3mi£kmt. xeiii 

[0 0 4 9] ifmmmxu. ia6ic*-r<fc^>t, mi a 
U V > 2 8 <D^^^^m\z. n 2 A U V > 3 0 

^nib^mm-^tcumm.m-r^^t\zi:ri^ 

tm^-^ntcn u V > 4 b ^ip«-r So a u v > 4 b 

tt, M*ibT, 0 3 (B) fc*-rAUy>4 atlBl- 

50 
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(7) 

11 

[0 0 5 0] ^(D'i^u. 'mi%mmL^mz\yX. h2 

oTt), ±taig 1 ^jffiw(c#-5ia2 ic^-rA-;i/->'iig4 
[0 0 5 1] ^(D^(r>um^i:nmmt. ±Mmimm 

->li4A, 0 A*5j;aC;in?.®5feag|5®jt^« 

^z.-v. mi iz^-t^mm<Dn)i->^?—7-)i2 
a-rsaiswicii, m-n^^nv. ^<Dwm^-^mm 

[0 0 5 2] *||Jfi«f!l®A*;P'->:^5^-5^;l/2 ATtt, 

/t;i/->K4 Atj, ig2{c^-r/t;k->iitiBi«{c, ^ 

®5fe«*fB7 b*5<i;t^asS*S|5 5 b;*^\ ±tB (1) i^:fej;a^' 

(2) ^^m&t^^^\z. um\zit^Tm<^mt^ 

-1'>h-r«i^!:Vi®T, A";i/->K4A®5fc^gB7 b^fej; 

[0 0 5 3] :^mmm'c\t, (a) . (b) iz^-r so 
<fc3t. rt^i 0 A®5t«gg7 oro^i-s^. ^©ffiOfflS 
^i- (H7(c^t-;t;v->M4A©4'*^tC'feB-rsf^w 

lOA) ®^g(Cjti^UT, /hS<^gbTS.§. F^W 
1 0 A®5feiSg|5 7 O-rtt, ^(Dmmti% ffi©gB4)-J;Dt> 

[0 0 5 4] f*3^i 0A®i*3g«, mmmimmm(Dm 

■ttmmiZ. TztXliO. 15-1. OOmm, »SU< 
ttO. 2 5~0. eOnmTabSo Sfc, 5feS^7 Ofi^^l- 40 
(DfH^l 0 A(D^m\t. 0. 0 5~0. 1 5iimiTa5D> 
5feSSgB7 0T®^J¥tt. cl®5fe«gB7 OBiL^I-O^JPiCM 
LT, 3 0~7 0%;e/WSL<, :Br#:e<JtC«, 0. 0 5 
~0. 1 Omti^pf^V^^c 

[0 0 5 5] t^t=l 0 A(C*3tt-5ligSnAc$fe«gE7 0 
Oft^L2 }4, HlfCS^-m;l'->M4A©$fe«?lB7b 

t(Dmmm\zmmt?>&-i. $>?>\^^\t. ^n^Dfefit^ 
iffSLVi, rtei 0 A®5fejSgK7 lig-rsfcise)® 



#M¥8-3 8 6 1 8 

12 

[0 0 5 6] :^mm.m\z%^n)v-yti'7—'r)V2A-T; 

f*gWl 0 A®5fesSg|$7 o®^i-g®«.^/h$<iigL 

A(D9i.Mm<D9\-%m-^^<1s.^. ^TcL. f'glfi0A®5fe 

^®ism. *^ii^j®A;p->*7=— 7=-;i/2 A-fti. jfli 

'sizMhTM'bh $. s i^^mn L fc^^gPT 

iboT>b> ;t;P->;*7T— T-;i'2A®5fe^;^it^tfc(rffiSf 
■t^z.t\z^y). ]^u-{-^\zmr3xmzWLm!^ 

[0 0 5 7] -haLfc*Jfi«tClSjS$ 

n^t>®Ttt;^<, 3f:%Hj®ieHrtTa^ (cgfe^-r^ ;i 

•& A';i^- >-*^-T-;PS PTC Aihmmzm v^-ss-er 

[0 0 5 8] *^0j^. 3e.t:ir#wtcissHJ-rs 

[0 0 5 9] ffiffi VTci-^ n > 1 1 ®^#tt*K^4 5 
0 0 kg/cm ■X?*)o &, H 1 0 fC^-fJ; 5 (rWSS@K®tl« 
^fflJnX^ffVi, Ri )0n. 1 2 Slum, R,=R, ' 
I. 0 7 2 mm, R a 3 2 5 mm, t s ' = t s 

0. 3 7 4miii, ti iflO. Am. La^MOmm, Lb*^ 
3 0 mm. L c J&t 2 0 iiim©7fS©/t;i/— >^JI^M®5=-a.— 

[0 0 6 0] Cl®5^3.-:/*^[CAn, 18 4*0, 7kg 

/cm^Tiai o#M, mmm&^m^njv-ym^imi^ 
rzo mm(D;'^)v-ym («J6^ji) is. 'p^^<D^m 

*^3mm, ^mf)^0. Imm-rabD, 5fe«g|5®^1'SAU . 2 
mm, |^JP;^^0. 3 OmmLtl.'Drc. ^fz, ^7Cg|5®^^ffi 
ti. ^1>g*^l. 3 6 mm, ^J?0. 2 3mmT?a&ofc. -fn 

izf!i|5|«fcLT|?£M*®A;U->Bi abt^^Jl) (D^m 
ti, ^feaSKW^I-gJiiU . 4 2 mm. W*/5^0. 4 2mm. ^ 
7iM<Di>mf>^l. 6 0mm, ^JP*^0. 3 5mmT$>o:fe. 

[0 0 6 1] c(D2mmo:>;vv-ym mmmititm. 
mi) ^n^n-^uji^\yym.(D^^tfH^A-^<iu 

^t)y'-y';V^:x-:/\zmmLrc. fflVifc5}^'JX5^k> 

®«S^tt«^|g:«*f| 1 0 0 0 kg/cm x&^ft. ;^*;^->Si 

®5fe)^g|5£S^bfcl*I«?a.-7*(J, ^^gO. 6mm. 
JPG. 0 8mm®fe®TS)D, ^7cag|5S:Si^Lfc^1>«5^ 
3. — ylt^%0. 9mm. ^00. 0 8mm®fe®-rcb-3 

fco mmmthxit, m^-^u^ui'y:iA^m^^fto 
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(8) 



#F?S¥8-3 8 6 1 8 



2 9T$)t). 



13 

0. 9 (R, X t « 



X ti - t 1 ^ =0, 
- t« M =0. 2 4 * 



j5; Ri X ti - ti 2 SO. 9 

[0 0 6 2] —^r, it^miX'U. Ri X ti - t 1 2 
= 0. 29TS)D. 0. 9 (Rs xts -ts ' ) = 

0. 3 7 8-e$>?). ±Ba (1) ^^^LTVi^fev^o :^ 

[0 0 6 3] #^1 0 lEltS^fci^S^^To 
[0 0 6 4] 

[*1] 



14 



(1) 











8 


2 










3 


7 


JtiriSd 1 







(Ra X ts - ts M . . 

[0 0 6 6] S^/0HV*5^-5^;l/^3.-:7lcJ:oT#b 

[0 0 6 7] mmm2 

HI Ot;i^T^^— :/tC*3V^T. Ri :^/n. 1 2 5ima. 
Rd 325 mm, t, =t, 'j&^O. 346 mm, t 

1 J&^O. 4fflin. Rs =Rs ' 0 1 7nim, ^1^-5^ 

n>l lco^a.-y^^f^j5£Lrco 



[0 0 6 5] _hfH^t::*r$D<, Z.(Dmt. /W—y^c 
Ommi:3fi<^ffiL&Jfil«^^Lfc«S^a.-:/|^ 



^ Ri X ti - ti 2 ^0. 9 

(DWX^ 1 0 iHJiS^fco 2 tc:^-ro 

[0 0 6 8] 
[S2] 



(Rs 



5^ 











1 0 


0 



[0 0 6 9] mmm^. Ams)m.m2 

n)]/-ym^m^\^r^. m^-^r^i-^uyi i<7)«»tt« 
m.nmA 5 0 okg/cm xs>^rco mmm3Rn4<D^a, 
-yit. mi 0 iz&mLfckoizm^^mmmizmw 
X. m^<Dnnti.rc. 40 
[0 0 7 0] ^H^(D^:3.-y^^m\zxn. mmmit^ir 

Ri X ti - ti 2 so. 9 (Rs 

^t:L^(D^:±—y^^mn. mio\z^\^^x. Ri 

3 9 mm, R5 =Rs ' 3 1mm. Rd ^^0. 3 2 5 

mm, t 3 = t s ' *^0. 4 9 5mm, 1 1 ifiO, 5 3mm 

i£ Ri X ti - ti 2 SO. 9 (Rs 

[0 0 7 2] Jt«e#il2Ttt, j|Ji0!l4tC*ViT, m^X 50 



^7tmm<D9v%. i. i smm {9vm / 

0, 2 7mm iMW) . 3. 0 0mm (^S) /O. 1 0mm 
(I^J*) , 1. 3 2mm (^M) /O. 2 1mm (^J?) T 
afeofco i^^mm\Z^^^X\%. Ri Xti -ti 2 = 
2. 9T&D, 0. 9 (Rs Xts -ts 2 ) =0, 2 
0 8 9 7T*D, 

X ts - ts M . . . (1) 

^¥m\zimMm^x. n)v-y^m&\.rd&L. mmm^ 
fflv^T, ^miwa^jt^^mmi^xn-^o^^mctsn 
mtLtzo ^^rncD/vi-ymh. /vv-y^^$w^ 

mt3. Omm, ^(D^^XCDmmitO. 1 6mmT^feo 

[0 0 7 1] mmms0j^)v-ym^^MT^rc^(D^ 

:^ — y^^mt. 01OtC*5ViT, Ri :«/n. 3 7mm, R 
s =Rs ' >0^1. 0 7 Smm, Rd /^/^O. 3 2 5mm, t s 
= t« ' *to. 3 7 4mm, ti ^^^0. 5 3mX$>^o ^ 

m'i^<D/tjv-yf^(D/i)i—y^^^m^mt3. omm. 



0 . 16 mmT, ^m^X^m^ 1 . 2 0 mm, 
0. 3 0 mm, ^7i^X\ti^%l. 3 6 mm, mmo. 

mmX^^o :$^^MMlZidl'^X\t. Ri xti -ti 
0, 4 5 4 4T$>D, 0. 9 (Rs Xts -ts ' 
0. 2 4 3TS)D, 

. . (1) 

1 6mmT, ^^^Ximmi. 
u ^TcSKTt^^^l. 5 6 mm, 

:$^mmm\zi^^^x\t. ri x t 

4 5 44-C»D, 0. 9 (Rs X ts 

3 6 3 ex&r). 



X ts - ts M . . 

^3. Omm, P^J¥ttO 
1 mm, ^J? 0 . 4 0 
J¥0. 3 3mmX$>^ 
- t 



2 3 

2 = 
) = 



2 =0. 
) =0. 



X ts - ts M . . . (1) 

(DMmi}mmzmm^miLu^^£j.mtmm\zLx. a 

)V—y^^^(Di^mf)^3, Omm, mmfJ^O, 16mm, 5fe 
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l^m^U^^l, 5 7 mm. 
1 . 7 1 mm. 0 . 



(9) #BB^8-3 8 6 1 8 

15 16 

|^j¥0. 4 8 mm. * [0 0 7 3] *ltKMfC:feV^T(3:. Ri X ti - ti ^ 

4 Ommc^;t;l/— >M^^fl^L =0. 4 5 44T$>D. 0. 9 (Ra Xt, -ta M 

* =0,4 7 0 8 8TfeO. 



- 1 1 2 ^0. 9 



^ Ri X t 

[0 0 7 4] fflVifc#'JX5"k>®^»ttm«*5l 0 

0 0 kg/cm Tfeofco n)v-y%mu\zmm\^tc\H'^^ 

a.—^\±. ^l-gO. 6ini. SlJ¥0. 0 SmnCDfecD, AJl' 
[0 0 7 5] ia*4'(ca«bfcrtg2. 5iiiiii> ft 

ji->t!y^-^jv^nm-r^m^^n^fc. i o 

[0 0 7 6] 
[*3] 











1 0 


0 




8 


2 


itWJ2 


2 


8 



[0 0 7 7] «3{C^-r±^(C, *Sfi«S|tJt«<!f!ltT? 

^ Ri X ti - ti 2 ^0. 9 (Rs 

[0 0 8 1] jti^mthxmi^oymm^n^-^fa: 

^ Ri X ti - ti 2 ^0. 9 (R 

3^TfflV^fc^«jfil«'N®jfA&«-<r 1 Olelii^^fe. 

[0 0 8 3] 
[S4] 











1 0 


0 




3 


T 



[0 0 8 4]^ 



^1^S0. 6 mm, ^l?0. 0 SmmCO^^— :/05fe)^gB<;)^ 5^? 



(R. X t. - ts M . . , (1) 

[0 0 7 8] ^S/OHV^-T— 7^;l/^^-:7lci:oTf¥b 

[0 0 7 9] mmm^ms]t^m'3^ 
umi^tc^'i \z^zL-:f^m^i^mx. m i o [c^-tr 

1 12 5mm. Rs ' =Rs 1 . 0 1 7mm. Rd 

5&^0. 3 2 5mm. t . = t, ' *to. 3 4 6mm. ti 

0, 4mmCD^'< D>1 iCO^o.— y^^f^^L:^Co 

[0 0 8 0] ;io^a.-:/^fflv^T. *JE«^Ji hmm\z 

SB. ^^m. ^7t^m\(D^%. ^mu^^. i. 13 mm 

(^S) /O. 2 7mm (l^j?) . 3. 0 0mm (^l^g) / 
0, 1 0 mm (^J?) . 1 . 3 2 mm / 0 , 2 1 mm 

(RIM) tjsofc. :^mmm\zi^\^x\t. ri xti - 

ti ^ =0. 29T$)0. 0. 9 (Rs Xts - 
t., 2 ) =0. 2 0 9TabD. 

X ts - ts M . . . (1) 
★mm (^l^g) /O. 4 4mm (l^j?) . 3. 0 0mm WH) 
/O. 1 0mm (I^J?) . 1. 6 4mm (^l^g) /O. 3 7 
mm (MW) X&^fco 
[0 0 8 2] itge^fc*DViTtt. Ri 
0, 2 9TS)D. 0. 9 (R« X t. 
4 1 2TS)D. 
. X t, - ts M . . . (1) 

^. ^fflinX^TffiSb. ^^gO, 5 2 mm. |^J¥0. 0 
4\mth (^(Dm(D$^^^X\t^1^0, 6 mm. I^J¥0. 0 
8mm) . /VV—y:^'T—'r)l(D^^^^mvrco 

[0 0 8 5] r,nt\w\iz. mmm4tmm\zvx. m 

10t::*TRi 3 9mm. R,=R3 ' 3 1m 

m. R d 0 . 3 2 5 mm. i , = ' t^O. 4 9 5m 
m. ti -^^0, b 3im(D9^a.-^^Wnmj:\Z^r^m^ 

(D^mf)^. 1. 3 7mm mm /o. 4 3mm mm) . 

3 . 0 0 mm (^g) / 0 . 1 6 mm (l^i?) . 1 . 5 6 mm 

(i^m) /o. 3 3mm mm) (D/vi-ym^^mv 



X ti - t 1 2 = 
- t« M =0. 



40 
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(10) 
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17 



[0 0 8 6] ^lonjv—ym^. t9taA;i/->*T— 5^ 
(nsfiMi iriBiu;) mmmrt.mmzti 

[0 0 8 7] 

[as] 











9 


1 



[0 0 8 8] **ifSMTtJF«3W?3.-:/affiStfc;it 
4mm m^%) m<u-DX\^^^. :L(D^t\t. mM<Dm> 

[0 0 8 9] 



'Mi 



[0 0 9 0] :^%m\Z%^/VV-yfl'f—'T)V<DWk)3 
^:Ltimm\zU^, 

[01] mi\i.:^mm<o-mmm\z^^n)v-yfij— 

[H 2 ] m2\tmi \z^-tn)]/-yf!'f—'TMzm^^^ 
n)v~ymommm-Gh^, 

[13 3] las (A) , (B) m^wzm-rmv-ym^ 



10 



30 



18 



[04] 0 4 140 1 \Z7^-tn)\'— T—'rJKD^m-^ 

[0 5] 0 5 (A) ~ (c) nmi\z^tn)V-yti7- 

[0 6] 0 6 \i:^%'iM(Dm(D^Mm\Z%^n)l-y^'r 

—'T)v<on)v—ym^w&'r^tz.isb(Dn u v >cDBfffi0 
[0 7] 0 7 »*^Bj©te®^JSW(r«^n;p->*5" 

-7-;i/<7)||lBS»fffi0-rfe-5, 
[08] 0 8 (A) . (B) «07lC^-ri^W®5fe«BB 

o^gp^0*3 J; tXW® 0T 5 o 

[0 9] 0 9 \t.w.^m\z^^n)v—yfsf—v-Mzm^^ 
^;t;i/->lKoif®0Tcb^o 

[010] 01 0l43^%HJ©||Jg^*5j;atjt«^lCfS5 

n)V—yf]^—7-)V(Dn)V—ym^Wt't^it.ib<D/v} 
V >(??^^ss^i-*^^i0T$l■5o 



2, 


2 A- 




4, 


4A- 




5, 


5 b- 




6- 






7, 


7 b- 




8- 


• 





10, 1 OA- F*3« 
12- ||2;l/-><> 

14- mi)v~:^y 

2 0- MP« 

2 2- wi—ym^^^ 

2 4, 2 6- T^-Z'^SB 

3 2- -ff^ \itJ'r-^)V 
3 4- 

3 6- S^^SB 



[02] 



[03] 
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[Ell] 




4 
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